NOBUO SHΪMADA
Introduction. No manifold had been known which can carry two distinct differentiable structures until the recent important contribution due to J. Milnor [7] concerning the 7 sphere appeared.
In connection with his work, there are several problems, for example, about the existence of any other manifold with such property, about the topological invariance of the Pontrjagin classes of manifolds, etc. some of them will be discussed in the present note.
F irst in § 1 and § 2, it will be shown that his method is applicable also for the case of lδ sphere to prove existence of many distinct differentiable structures. Received March 28, 1957 *> After completing this note, I had an opportunity to notice Thorn's remark in [16] and to read Dold's paper [15] . I understand that Dold has given already such examples. But I should like to preserve the original style of the present note, since it stands on a different view point. Cf. James and Whitehead [17] , also Tamura [18] . (8) as structural group. The equivalence classes of such bundles are in one one correspondence 55 with elements of the 7th homotopy group π (S0 (8) ) of the stractural group. This homotopy group is known to be isomorphic to Z + Z , and a specific isomorphism between these groups is obtained as follows. Let c be the standard generator for H*{S S ) and denote by ξh,j the sphere bundle corresponding to {fhj) G τr;(SO(8)).
LEMMA 2. The Pontrjagin class p?X h,i) equals ± β(ft -j) c.
(The proof will be given at the last of this section.)
For each odd integer k, let M\ s be the total space of the bundle ξhj, where ft and j are determined by the equation ft
has a natural differentiate structure and orientation, which will be described as follows.
Let the base space S 8 be imbedded in R 9 by the equation
A diffeomorphism / is a homeomorphism such that both / and f~ι are differen tiate. 5 ' See [10] §18. 6 ) S e e [ 9 ] . B y m a k i n g u s e o f t h e fibration o f S p i n ( 7 ) b y Gi o v e r S 7 , i t c a n b e p r o v e d that {/ i, i} generates τz 7 (SO (7)). See Toda, Saito and Yokota [19] . 7 ) The division algebra of Cayley numbers is not associative, but it is known that any subalgebra generated by two elements is associative. T h e tan gen t bundle of Bk is t h e Whitney sum of (1) t h e bundle of vectors tan gen t to t h e fibre, an d (2) t h e bundle of vectors normal to t h e fibre. T h e first bundle (1) is induced (un der pk) from £/,,/, an d therefore h as t h e Pontrjagin We shall prove th e following theorem in th e n ext section : As for th e first Pontrjagin class, we can construct 8 manifolds B\ similarly as Bf which are 4 sphere bundles over th e 4 sphere associated with th e 3 sphere bundles Ml which was treated in M ilnor's paper [ 7] , We can obtain similarly (see th e n ext section). In this section we shall prove Theorem 3 (and Theorem 3'), and give also an in terestin g side result.
We need some preparation. Let (x, y) denote th e coordinate system of R By th e H urewicz's conjecture we mean that two manifolds of the same homotopy type would be homeomorphic. ***> Cf. [18] .
This is a known result (cf. Toda [11] ), but we shall give here a simple where h and j are the integers determined by the equation h + j 1, h j = k.
Thus defined map φ' is obviously continuous and, we may consider, of degree 1. 
